Assessing aggregation of peptide conjugate of doxorubicin using quasi-elastic light scattering and 600 MHz NMR.
The use of doxorubicin in treating prostate cancer is limited by its systemic toxicities especially cardiotoxicity and immunosuppression. Prodrugs that reduce the systemic exposure of doxorubicin are believed to provide a safety advantage. A prodrug of doxorubicin which contains a peptide sequence that can be recognized by prostate-specific antigen (PSA) and cleaved in the prostate was formulated for clinical use. The i.v. formulation and manufacture of this peptide conjugate posed several challenges. The main issue of the i.v. formulation were chemical and physical stability. The physical stability challenges posed during formulation and manufacture of his peptide conjugate is described herein. A heptapeptide conjugate of doxorubicin was found to aggregate in solution forming large ill defined aggregates (60-1300 nm). In contrast to doxorubicin, the average hydrodynamic diameter measured for this compound by dynamic laser light scattering technique is very large. Increasing concentration of the drug and lowering pH promoted aggregation. We rationalize the difference in the effective hydrodynamic diameter due to hydrogen bonding of the peptide which allows for the formation of large particle sizes relative to doxorubicin. We have also used 600 MHz 1H NMR to assess the aggregation of this compound.